t 





(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 



(11) Publication number: 08022081 A 
(43) Date of publication of application: 23.01 .96 



(51) Int. CI 



G03B 27/32 
G03B 27/46 
G03B 27/54 
G03B 27/72 



(21) Application number: 06157632 

(22) Date of filing: 08.07.94 



(54) PHOTOGRAPHIC PRINTER AND FILM SCANNER 

(57) Abstract: 

PURPOSE: To simplify and miniaturize constitution by 
using a light source where LED elements of red, green 
and blue are arranged in a matrix state and controlling any 
of the luminance of emitted light, the light emitting time and 
the number of driven elements of the respective LED 
elements or controlling by combining them. 

CONSTITUTION: The LED light source 10" is constituted 
by arranging the LED elements of red, green and blue in 
the matrix state, and the luminance of emitted light and the 
light emitting time of the light source 10 are controlled for 
every color or individually, so that the three-color light 
components of a negative image and light quantity are 
changed. Namely, data on the luminance of emitted light 
and the light emitting time of the light source 10 are 
decidecLby an exposure arithmetic calculation part 39, and 
the LED element is allowed to emit the light by an LED 
light source driving part 16 based on the luminance of 
emitted light and the light emitting time decided by a 
controller 35. Unevenness caused by printing magnification 
and exposure time is corrected for every LED element of 
red, green or blue based on the light emitting time and the 
luminance of emitted light. Furthermore, by controlling the 
number of LED elements of each color which emits the 
light, printing exposure of each color is controlled. 
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Japanese Unexamined Patent Publication No. 8-22081/1996 
(Tokukaihei 8-22081) (Published on January 23, 1996)' 

(A) Relevance to claim. 

The following is a translation of passages related 
to claims 1, 2, 4 through 7, and 16 of the present 
invention . 

(B) Translation of the relevant passages. 
[CLAIMS] 

[CLAIM 1] A photographic printer, in which a light 
source illuminates photographic film recording an 
original image, and light passing through the film 
exposes and prints the original image onto photosensitive 
material, said light source comprising: 

a plurality of red, blue and green LED elements 
arranged in a matrix. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[. . -] 

[0011] 

[FUNCTION] [...] Since the light source is made up 
of LED elements, there is no need for a large-capacity 
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power source device, which was necessary when using the 
conventional halogen lamp, and in addition the structure 
is simplified, and reduction in size is possible. Since 
the LED elements are controlled individually, it is easy 
to obtain a good reproduction image which reproduces 
gray- scale . 
[0012] 

[EMBODIMENTS] 

[...] 

[0020] The controller also performs correction of 
unevenness of the light source and unevenness of the 
printing lens. Based on feature value data from a feature 
value calculating section 38, an unevenness correction 
data computing section 24 calculates unevenness 
correction data for each brightness and duration of 
illumination by the LED light source 10. Further, based 
on scanning data from an unevenness correction scanning 
panel 23, the unevenness correction data computing 
section 24 calculates printing lens unevenness correction 
data for each print magnification. These unevenness 
correction data are sent to the controller 35, and stored 
in a memory 35a. With these types of unevenness, a blank 
negative (not shown) , which records no image but is only 
a base, is set in the film carrier 17. 
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[0021] In correcting unevenness of the light source, 
the feature value calculating section 38, based on color 
signals from an image area sensor 32, calculates three- 
color resolution density for each point, and sends this 
to the unevenness correction data calculating section 24 . 
The unevenness correction data calculating section 24 
first extracts a maximum density from the densities of 
one frame. Next, . the unevenness correction data 
calculating section 24 finds a difference between the 
maximum density and the density for each point, and sends 
these differences to the controller 10, where they are 
stored in memory. These unevenness correction data are 
calculated for each of the three colors . 

[0022] In correcting unevenness of the printing lens 
21, a shift mechanism 23b shifts the unevenness 
correction scanning panel 23 so that, during scanning, it 
is at the same level as the photosensitive emulsion side 
of the color paper 22, and in this position, scanning for 
correction of unevenness of the printing lens 21 is 
performed. Then light quantity ratios between central and 
peripheral portions of the printing lens 21 are 
calculated for each print magnification, and these ratios 
are stored in the memory 35a of the controller 35. During 
printing, each of the LED elements 13 through 15 are 
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controlled so that they form a pattern which is the 
reverse of these unevenness features. 
[. . .] 

[0025] Next, the operations of the present 
embodiment will be explained with reference to the 
processing steps shown in Figure 3. First, prior to 
exposure and printing, the controller 35 is put in the 
unevenness correction data setting mode by operating the 
keyboard 36. Then, the various correction data necessary 
for correcting unevenness of the light source and 
unevenness of the printing lens 31 are calculated. These 
unevenness correction data are stored in the memory 3 5a 
of the controller 35. The unevenness correction data are 
stored in the memory 3 5a as search data for print 
magnification, exposure time, etc. for each LED element 
13 through 15. These unevenness correction data need not 
be calculated before each exposure and printing, and may 
be calculated at regular intervals. 

[0026] Next, the film negative 12 is set in the film 
carrier 17, and, when the frame advance key of the 
keyboard 36 is operated, the film carrier 17 transports 
the film negative 12 and sets the frame to be printed in 
the printing position. This setting, as is well-known, is 
performed by detecting an edge of the frame. Next, the 
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frame to be printed is illuminated by the LED light 
source 10. At this time, the controller 35 controls* the 
illumination of the LED light source 10, in concert with 
the dynamic ranges of the image area sensors 31 and 32, 
such that spectral distribution, light intensity, etc. 
are optimum for image pickup and scanning. Further, 
light-source unevenness correction data is read out from 
the memory 35a, and since this data is also applied to 
the illumination of each LED element 13 through 15, 
unevenness of the LED light source 10 as a whole is 
eliminated. 
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